to be statistically significant. A more elaborate procedure was 1 2 followed by Charles Metcalf [6] , who characterized the distribution for each of six groups in the population by a three-parameter displaced lognormal function and incorporated equations explaining these parameters in a medium-sized macroeconomic model.
A prqblem iti all of these studies is that the various aggregate measures used to describe "the distribution" and changes in it may be inappropriate for some purposes or under some circumstances. For example, a great deal of year-to-year variation in family incomes and" income rankings can lie concealed behind stable aggregate distributions.
In order to highlight the micro level welfare implications of aggregate policies, this study traces changes in the incomes earned by individual family units. A similar approach has been -taken by Edward Budd and David Seiders [3] in investigating the impact of inflation on the the distribution of income and wealth. They use the same micro iata base as is used here, and where the results of the two studies are comparable, they are in general agreement.
In this model, alternative aggregate conditions or "states" of the economy are simulated, and the resulting family incomes are compared.
The comparison is made by computing for each family the ratio between its income in some particular state, S', and its income in some benchmark state, S*. This ratio measures the extent to which the family realizes its benchmark.income in the other state (S'), and is called a "realization rate." The pattern of realization rates in relation to (benchmark) income levels is interpreted as the "incidence" on family incomes of the economy's To make the analysis relevant for policy considerations, a benchmark state (8*) will be referred to as the "normal" state and will be characterized by conditions ,analogous to those prevailing in a fullemployment economy. The alternative states chosen for comparison will be analogous to less-than-full-employment situations, but the model could be applied to other deviations from normal or to a "normal" otherwise defined. The income of each family under normal (8*) aggregate conditions is defined to be its normal income.
At the core of the model are the assumptions that (1) the aggregate income flow to each factor of production in different states is determined on the macro level, (2) each family has an endowment of factors which remains fi~ed throughout any change of state, and (3) each unit of a factor earns the same income in any particular state, regardless of its therefore, interesting~-the simulations will be, two aspects of the model should be noted:
(1) F~ctor Definitions.--The simulation model identifies six types of non-labor income and sixty types of labor income. The "type" of labor income is defined by the recipient's occupation and age, with ten occupations and six age categories being distinguished. Given the nature of the available data, this breakdown seems reasonable, but the correct level of disaggregation of factor income is difficult to determine a priori.
The more narrowly defined are the factors (income types), the more realistic become the assumptions relating to factor homogeneity, but the less realistic becomes the assumption of fixed factor endowments.
(2) Labor Income.--The model assumes each factor to be homogeneous in the sense that all units of it earn the same income. Observed differences in labor incomes of persons selling the same type of labor factor are compatible with the model when they can be attributed to possession of different quantities of this human capital. However, these observed differences also arise because the incidence of unemployment is not uniform; at any moment only some workers of a given type are unemployed. The concept of homogeneous factors is analogous to a situation in which all workers of the same type are (un)employed to the same degree.
Therefore, the labor incomes in this model might well be thought of as 2As one considers the incidence of unemployment over an incomeaccounting period such as a year, each labor factor would be more homogeneous than it is at any instant. Unemployment is spread, there is less variance of incomes around their expected values, and the model becomes more realistic.
III. The Micro Sample
The income information for a representational sample of the U. S. 3In this study, the term "family" is used in reference to those units identified by the Census Bureau as "families and unrelated individuals." six non-labor incomes and the ten occupational categories of income will temporarily be called the "factor incomes."
The functions relating the realization rates to the variables chosen to characterize the state of the economy must be determined by an indirect procedure, because these rates are non-observable variables. For both from the historical regression equations, and the ratio of GNP values will itself be one of the state variables.
I
In each of the two s.imp1e models which are developed, there are as many equations as there are factor shares to be determined (sixteen).4
The first model characterizes the economy (at a given moment) by the degree of utilization of productive resources, and the second adds the rate of inflation as a characterizing variable. The regression equations are more like reduced forms than structural specifications in that they attempt to capture the effects of the exogenous state variables workingI through the complex structure of interrelated factor markets.
The two short~run macroeconomic variables:
(1) The Macro-Utilization Rate, U, is 'defined as the ratio of prevailing in aggregate utilization may affect factor incomes primarily by altering producer's demands in the factor markets.
(2) The Rate of Inflation, RINF, is defined as the proportional one-year change in the GNP deflator, In addition to these variables, each equation will contain a time trend, denoted by T, as proxy for the effect on factor shares of long-run changes in the structure of the economy and factor markets.
The macro data used are time series on yearly observations, 1953-1968.
The data for occupational income aggregates are developed for this study from the Current Population Survey reports and the 1960 Decennial Census, and are somewhat crude. A further description of the data appears in the Table I .'
For present purposes, the most important elements of -these equations are the estimates of the c .
• A positive coefficient indicates an income J share that is pro-cyclical, and'a negative one, indic~tes a share that is anti-cyclical. Examining first labor incomes, one finds the regression , indicating that (1) professional, managerial, and clerical income shares are strongly anti-cyclical, (2) operative and general laborer income shares are strongly pro-cyclical, and (3) the others are in between.
Patterns for non-labor incomes seem reasonable. (6) and (7) are normally distributed,and R is equal to the ratio of two normally distributed random variables, by (8) . If nearly all the probable values of the denominator are of the same sign, then R is approximately normally distributed. This condition is met, and some analysis for model 1 indicates that factor incomes at one extreme (e.g., professionals') are realized at a rate significantly higher than those at the other (e.g., retained dividends), with less able to be said about incomes in the middle! 5
Finally, it is necessary to determine the realization rates for the six age classes within each occupation. Temporarily adopting a two-subscript notation, using j for the occupation and k for the age class, it is assumed that In this linear structure, the coefficient b jk measures the responsiveness . of the realization rate for an age-specific. factor income to changes.
in the realization rate for income of the entire occupation. By definition, all realization rates must equal unity in the normal state, so a jk
Hehce, only one coefficient need be determined for each factor type.
SThis analysis is incomplete because not enough information is available to determine the joint distribution of the calculated realization rates.
l7
Since age was chosen as a dimension to define labor factor types because it is associated with a worker's propensity to De unemployed, employment data is a natural source for estimating the response coefficients.
Letting E denote the overall civilian employment rate (i.e., one mi~us o the unemployrnent;rate) a set of six regressions of the form are estimated to determine the responsiveness (Sk) of the employment rate (E k ) in each of the six age classes to changes in the employment.
rate of all the classes combined. These estimates are given in Table 3 .
As shown there, the responsiveness of age-specific employment rates to changes in the overall employment rate decreases as age increases.
The six estimated Skare used as proxies for the corresponding b jk in equation (9) to determine the sixty labor factor income realization rate functions. 6 A slight proportional adjustment of the values of the Sk is made, separately for each occupation, in order to make the six realization rates within each occupation category consistent simultaneously with the occupation's aggregate income realization rate and the data of the micro sample.
In sum, two alternative macro models provide the foundation for simulating the aggregate factor income realization rates. Each is based on a set of time series regressions explaining aggregate factor shares and on a study of employment variability by age class. These empirical 6If data were available to estimate the age structure of employment rates separately for each occupation, it would be preferable to use the resulting sixty estimates of the response coefficients directly ,as proxies for the bjk. The present method constrains the relation between age-specific realization rates to be nearly identical for all occupations. To present the results of the simulations, the families are i classified into fifty income groups, defined by $500-width intervals up to $12,500 and progressively larger ones above that, and the weighted mean realization rate for each group is plotted. This form of presentation neglects the high variation around the more systematic pattern of class means. Therefore, for the first simulation some indication of the variability within each group is presented in addition to the group means.
Information :about this grouping is given in Table 4 The results of three simulation experiments are presented here.
The qualitative patterns which arise confirm that the distributional effect of a macroeconomic fluctuation is a complex phenomenon.
Modell. This experiment is performed with U = .975 and comparisons are made to the normal state characterized by U = 1. The simulated recession results in a redistribution of income yielding the pattern in Figure 2 . In this figure, the mean realization rate in each class 7In general, to analyze the implications of a simulation model, one ·would want to perform a set of experiments over a wide range of values of the state variables. In this model, however, the approximate results for a wide range of values can be inferred from just a few simulations, because the aggregate factor income realization rates turn out to be nearly linear in the state variables. In all the reported simulations, "time" is set at 1962, the year of the family survey. 
VI. Conclusion
While the nation may have good reasons for slowing the growth of national income or decreasing its level, this policy results in a loss 8 In other experiments, the category of "undistributed dividends"
was excluded from factor income. The simulated incidence patterns were nearly identical for the first thirty income classes. In simulated recessions, the realization rates declined for richer families as they do here, but the lower limit of the class means was much higher--approxmately\qUal to the mean realization rate for all families. . [14] .
-(3) Multiplying these two derived series to obtain income figures by occupation. These data were then proportionally inflated to make
• . . i each year's total equal to the Natlona1 Accounts data on total Wages and Salaries.
Where possible, the intermediate steps were carried out separately by sex. The resulting series are rather crude estimates, but their variation as investigated in the macro equations conforms fairly well to a priori expectations. A more complete description of these data manipulations is found in [7] .
B. DATA ON NONLABOR INCOMES
Time series on aggregate income by type were taken from the National Income Accounts, in [18] and the latest July editions of [17] .
Series for potential income were created from the Council of Economic
Advisors' benchmarks and growth rates found in [16] , while those for actual GNP were found in the National Accounts.
C. DATA ON EMPLOYMENT RATES
Data on the size of the civilian labor force and on the number of employed persons by age class were collected (1953-56 [12] , 1957-68 [15] ) and combined to form time series on employment rates by age class.
D.CHOICE OF SAMPLE PERIOD
The earliest year for which occupational income could be derived .
was 1950, but the years 1950-52 were deleted from this study because in a number of cases the data appeared to be inconsistent with the behavior indicated by later years. These three years witnessed the build-up and the peak of the Korean War, when controls were placed on the natural behavior of markets.
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